Engineering and characterization of a chimeric anti-platelet glycoprotein Ibalpha monoclonal antibody and preparation of its Fab fragment.
Glycoprotein Ibalpha (GPIbalpha) is a platelet-specific membrane protein. It mediates platelet adhesion to collagen exposed at the vascular injury site by binding to von Willebrand factor (VWF) in plasma. This process is crucial for arterial thrombus formation. Blocking interaction between GPIbalpha and VWF may prevent platelet adhesion and thrombus formation. We previously generated a high affinity monoclonal antibody against human platelet GPIbalpha, SZ2, which inhibits both ristocetin- and botrocetin-induced platelet aggregation in vitro. To convert SZ2 into mouse/human chimeric antibody for anti-platelet therapy in humans, in this study, we constructed a mouse/human chimeric antibody derived from the hybridoma cells producing murine antibody against platelet glycoprotein Ibalpha, conducted its expression in dihydrofolate reductase-deficient Chinese hamster ovary (CHO) cells, and prepared its chimeric Fab fragment. Results from ELISA and Western blot analysis showed that the chimeric antibody was secreted from the cells and that the heavy and light chains were assembled correctly. Flow cytometry analysis confirmed specific binding of the chimeric antibody to the GPIb-expressing CHO cells. In vitro functional studies revealed that the chimeric antibody and its Fab fragment prevented platelet adhesion to VWF under high shear stress and inhibited ristocetin-induced platelet aggregation in a dose-dependent manner. These results demonstrated that the chimeric antibody was successfully engineered and suggested that the Fab fragment of chimeric antibody against GPIbalpha is a promising therapeutic antibody more suitable for prevention and treatment of human arterial thrombosis.